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A Letter from the Author 

Congratulations! You’ve just found your answer to the 
question, “What can I do to create real enthusiasm for 
mathematics in all my students?” 

Created by teachers for teachers, the Math Academy tools 
and activities included in this booklet were designed to create 
hands-on activities and a fun learning environment for the 
teaching of mathematics to our students. On Math Academy 
days I often found that I couldn’t make it from my car to my 
classroom without being stopped by enthusiastic students 
wanting to know every detail of the upcoming day’s events. 

Math Academy days contributed to a positive school-wide 
attitude towards mathematics on our campus. 

This booklet contains the Math Academy - Play Ball! Explorations 
in Data Analysis and Statistics, which you can use to enhance your 
math instruction while staying true to the academic rigor required 
by the state standards framework. 

This effort would not have been possible without support from 
The Actuarial Foundation. With the help of the Foundation’s 
Advancing Student Achievement (ASA) grant program, which 
is committed to funding projects that enhance the teaching of 
mathematics, this Math Academy program came into being. 

I sincerely hope that you enjoy implementing the Play Ball! 

Math Academy with your students. When you do, you will 
find that your students engage with mathematics on a whole 
new level. The Actuarial Foundation is truly a great partner 
in furthering mathematics education! 


For the kids! 

Kimberly Rimbey, M.Ed., NBCT (Math) 

Mathematics Specialist 
Phoenix, AZ 


If you wish to find out more about my experiences with this 
and otheMath Academies, feel free to contact me via e-mail 

at mathacademy@actfnd.org. 
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What is a Math Academy? 

When the Math Academy concept was first developed, it was designed as a half-day or full-day event 
which allowed students to deepen their understanding of math while interacting with volunteers 
from the community (see page 24 for ideas on working with community volunteers). The activities 
we selected for these events were hands-on, standards-based lessons which applied mathematical 
principles in real-world scenarios. 

Each Math Academy began with a brief school assembly featuring a guest speaker who represented 
that day’s particular theme. Themes included math related to restaurants, sports, nature, shopping, 
fine arts and other topics, as well as focused on math-related careers. After the assembly, students 
rotated to different classrooms where they engaged in various activities related to mathematics and 
the day’s coordinating theme. 

Included in this booklet is the Math Academy-Play Ball ! Explorations in Data Analysis and Statistics , 
which has all the activities we used for the sports Math Academy. This Math Academy is designed 
to help students understand the connection between sports, data collection, and statistical analysis. 

As the students play each “game”, they will collect, organize, display, and analyze the data from the 
game results. 

You may choose to implement a grade -level or school-wide Math Academy as we originally designed it, 
or you may prefer to implement these activities in your own classroom. Whichever format you use, keep 
in mind that the goal is to help your students see the relevance of mathematics in real-life contexts. 
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Getting Started 

Math Academy Format 

You may choose to conduct your Math Academy as a school-wide event, as a 
grade-level rotation, or as a single-classroom experience. If you will be holding 
your Math Academy for a single classroom, you may want to invite a guest speaker 
to speak with your class about how mathematics is used in his/her job (rather 
than putting on a school -wide or grade -level assembly as described below). 


Math Academy Schedule 

Schedule and times may vary depending on format being used. 

• Opening assembly (optional) — 15 minutes 

• Directions and Math Journals — 15 minutes 

• Activity Rotations — 30-45 minutes per activity 

• Assessment and Closure — 15 minutes 


Opening Assembly/Directions 

To build enthusiasm and to focus attention, have everyone 
participate in the Math Academy Chant (for younger students): 

“You and me, we all agree — 

Math is fun as you will see! 

It makes us think, it makes us strong. 

It helps us learn even when we’re wrong. 

You and me, we all agree — 

Math is fun at the Math Academy! ” 

Introduction 

Announce to the students that today they will be working with collecting, display- 
ing, and analyzing data. Everyone knows at least a little bit about sports - and some 
know a lot! Explain to them that during this Math Academy, they will be playing 
table -top versions of different ball games, and during each one, they will collect, 
display, and analyze the data from the game. The data they will be collecting and 
analyzing will help them understand how statistics are used in different sports. 

Guest Speaker Presentation (optional) 

Beforehand, arrange for someone in the sports industry to talk to the students 
about the mathematics in the sports. Possible guest speakers may include an 
athlete, a cheer-leading squad, an employee of a sports team, or a coach. One 
school invited a man who, several years before, had been the bat boy for the 
Arizona Diamondbacks when they won the World Series. Although this guest 
speaker will primarily be focused on the sports aspect of this Math Academy 
theme, you may want to work with him/her ahead of time to assist with includ- 
ing mathematical ideas in the talk. 



Theme 

Play Ball! Explorations in 
Data Analysis and Statistics 


Objective 

Understand and apply concepts of 
data collection, representation, and 
analysis in a sports context 
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Getting 


► TEACHER TIPS 


• We asked our students to use 
graphic organizers to record 
their thoughts and findings in 
their math journals. This cre- 
ates a great connection to our 
language arts curriculum. 

• The best results are achieved 
when 45 minutes are allowed 
in each classroom - about 30 
minutes for the activity and 
15 minutes for clean-up and 
reflection. The students can 
use their math journals to 
record their findings during the 
activities and write reflections 
on the journal’s blank pages. 

• Following the data collection, 
representation, and analysis 
activities in this booklet, you 
will find sample surveys for 
students and teachers so that 
you can evaluate the success 
of your Math Academy. The 
Actuarial Foundation would 
love to hear all about your 
success and will send a $50 
Gift Certificate to the first 
100 teachers who implement 
these activities and submit 
the results. For more infor- 
mation and to download the 
evaluation form, go to 
www.actuarialfoundation.org/ 
grant/mathacademy.html. 


Started (continued) 

Use of Math Journals 

Students record their findings in their “Math Journals” during each activity. 
These journals should contain all recording sheets for the activities as well 
as blank paper for the extension activities. Before beginning the Activities 
Rotation, students should spend about 10 minutes writing in their math 
journals, including their reflections from the assembly as well as briefly 
describing what they already know about data analysis and statistics. 


Activities Rotation 

If multiple classes are participating in the Math Academy, each classroom should 
host a different activity so students will rotate from classroom to classroom in 
order to complete each activity. If only one class is participating, the students may 
rotate from one activity to the next around the room, or they may do each activity 
as a whole class, one game after the other. Activities begin on page 11. For best 
results, plan on three to five activities for your Math Academy. 

Note: Games in this booklet are not created by The Actuarial Foundation, but 
provided as a fun component to your teaching the lessons provided. 


Closure and Assessment 

Once all activities are completed, the students may return to their homeroom 
classes for final reflections and assessment. See pages 22 and 23 for sample post 
quiz and survey. 

Note: There are no teacher answer keys in this booklet since all activities are 
open-ended and answers will vary. 


Key Vocabulary 

• Average ' 

• Mean ' 

• Median ' 

• Mode ' 


Range 
Sample 
Bar graph 
Line graph 


• Line plot 

• Circle/Pie graph 

• Histogram 

• Scatterplot 


• Table/Chart 

• Prediction 

• Scale 

• X-axis 

• Y-axis 


Graphing Sports Data in Play Ball! 

Although data from any of the sports games in this booklet may be displayed 
using a variety of graphical representations, the following graph types are 
matched up with the following games in Play Ball! Please feel free to use any 
graphs with any data from the games in this booklet. 


Sport 

Data Analysis/Statistics Concepts 

Football 

Bar Graphs/Line Graphs 

Basketball 

Histograms 

Baseball 

Averages - Mean, Median, Mode; Circle graphs; Percentages 

Soccer 

Scatterplots 





Creating Graphs 

There are many different ways to display data. When working through this Math 
Academy, you may choose to highlight one kind of graph (e.g., have students make 
bar graphs for every game) or you may choose to have the students make a different 
kind of graph for each game. Of course, you will want to introduce the construction 
for each kind of graph you ask your students to create beforehand. Below is a very 
brief description for the most common graphs studied in grades 3-8. 

Bar Graphs (grades 3-8) 

• Used to display/compare discrete sets of data. 

• May be horizontal or vertical. 

• Each category is represented by a bar that corresponds to the quantity indi- 
cated in the scale. 

• The scale should start with “0” and “skip count” in equivalent increments. 

• In most cases, the bars in a bar graph should not touch. Exceptions occur 
when continuous ranges are being compared (as in a histogram). 

• The parts of a bar graph include the title, scale, scale label, categories, category 
label, and the data (represented by the bars) . 

Double Bar Graphs (grades 3-8) 

• Resembles a single-bar graph (as described above), except that there are two 
sets of data for each category, thus two bars for each category. 

• The bars are usually color-coded or shaded differently to indicate the different 
data sets within each category; When this is the case, a key should be included. 

Line Plots (grades 3-8) 

• Used to show a set of discrete data - usually one set of data with values less 
than 50. 

• Consists of a number line, beginning with “0”; The scale is written along the 
number line and may “skip count” by any amount (usually by ones, twos, 
fives, or tens). 

• Data points (x’s, dots, etc.) are placed above the number line over their cor- 
responding values on the number line. 

• The parts of a line plot include the title, number line, scale, scale label, and the data 
(represented by points or x’s above the number line, arranged in vertical columns). 

Line Graphs (grades 3-8) 

• Used to display continuous data (for example, data that changes over time). 

• Should be set up like a bar graph. 

• Data is displayed by placing points where the category lines and the scale lines 
intersect. 

• Points are then connected by lines to indicate that the data is continuous. 

• The parts of a line graph include the title, scale, scale label, categories, cat- 
egory label, and the data (represented by points and lines). 


► TEACHER TIPS 


When working with students 
on Data Analysis and 
Statistics, it helps to have 
them go through a similar 
process each time, even though 
the skills needed will vary. My 
process looks like this: 

1 . Design question for data 
collection 

2. Collect data 

3. Display data 

4. Ask questions about the 
data 

5. Interpret/analyze/answer 
questions based on data 

6. Compare data to other 
data sets 

When creating graphs, it is 

often helpful for students to 
have a checklist for what should 
be included. For the checklist 
below, keep in mind that not 
all parts will be included with 
all graphs, but students should 
take these into consideration: 

1. Title 

2. Scale (start with “0", “skip 
count” in even increments) 

3. Scale label 

4. Categories 

5. Category label 

6. Data (bars, lines, points, 
sections, etc. - depends 
on the type of graph) 

7. Key 
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Getting Started (continued) 



Circle Graphs (grades 3-8) 

• Used to display parts of a whole set of data, with the circle divided into 
sections which are proportional to the quantity in each category. 

• Each category is represented by a section of the circle that is proportional 
to the quantity of that category. 

• The parts of a circle graph include the title, categories, a key, and the data 
(represented by proportional sections within the circle); Labels may appear 
in the scale, in each circle section, or both. 

Histograms (grades 6-8) 

• Special kind of bar graph. 

• Used to show the comparison between ranges within the data. 

• The ranges are displayed as the categories for the bar graph. 

• Ranges should be uniform, and the bars should be touching when the 
histogram is completed (since the ranges are continuous). 

• The parts of a histogram include the title, scale, scale label, categories, 
(ranges), category label, and the data (represented by bars which should 
touch if the ranges are continuous). 

Scatterplots (grades 6-8) 

• Used to show how one variable affects another. 


• Points are recorded on the graph to indicate trends (called correlations); 

The closer the points are to forming a line, the more correlated the two variables 
are; If the points are scattered with no indication of forming a line, then there 
is no correlation between the two sets of data. 

• The parts of a scatter plot include the title, x-axis scale, x-axis scale label, y-axis 
scale, y-axis scale label, and the data which is a series of points plotted where 
the scale lines meet. 


The Data Analysis Forms that follow on the next two pages may be used to 
create any of the above graphs. Note that one page includes grid lines while the 
other does not. Select which Data Analysis Form is most appropriate for your 
specific objective, and copy one per student for each game. When focusing on 
the mean, median, and/or mode, you may have the students show their work in 
the “Graph/Statistics” portion of the form, or they may include that data in the 
“Interpretation” area. 
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Data Analysis Form: Game: 


Question 


Data: Graph/Statistics 


Interpretation: about graph 


Questions 


Data Analysis Form: Game: 


Question 


Data: Graph/Statistics 













































































































Interpretation: about graph 

Questions 




Math Academy Activity 1 : Football 


Objective Students will play a game of “football”, represent the results 
on a bar graph and/or line graph (or any type of graph), and 
analyze the data. 


Materials * I folded paper triangle (football) per group (see sidebar for 
instructions) 

• Scratch paper to keep score 

• 1 Data Analysis Form per student (pages 9-10) 

• Pencils 


Directions Note: Three people are needed to play this game: 2 players 
for playing an d ^ score keeper. 

1 . Players sit on opposite sides of a straight-edged table or 
desk. 

2. Begin play by placing the football at the center of the table 
or desk (called the 50 -yard line). 

3. To score a touchdown, players take turns “flicking” the 
football with one finger, trying to make the ball stop on the 
opposite side of the table wfth part of the football hanging 
over the edge (see picture 1). 

4. Players take turns, one flick each, back and forth until 
someone scores. 

5. If the ball goes off the table, the other player places the 
football on the 50-yard line and begins play again. 

6. When a touchdown is made, the player receives 6 points. 

7. After a touchdown, the scoring player can luck a field 
goal. The scoring player holds the ball vertically between 
his/her finger and the table, and with his/her kicking hand, 
s/he flicks the ball with his/her finger. The other player is 
standing up while holding a field goal with his/her fingers 
arranged in the goal post position (see picture 2). If the ball 
goes between the two posts, it’s good for 1 point. Note: 

For your protection, it’s important that you do not have 
your face level with the goal posts. 

8. Play continues until time is up. 

9. Note to Teacher: Since football is played in quarters, you 
may want to structure the game-time accordingly. Perhaps 
allow 60 seconds per quarter. Recording scores by quarters 
also provides more options for creating graphs. 


► PAPER FOOTBALL 


• Fold a piece of paper in half, 
parallel to the long edge, 
then fold once more to cre- 
ate four long strips (a). 

• Cut or tear off one of 
the strips (b). 

• Turning the paper vertically 
on the table, fold the top 
corner down into a triangle 
(c). 

• Continue to fold down, mak- 
ing the triangles until you 
run out of paper to fold (d). 

• Tuck what ever excess paper 
into the “pocket” on the top 
of the “football” (e). 




Math Academy Activity 1 : Football 


► PICTURE 1 



► PICTURE 2 



Procedures for data collection, representation, and analysis: 

1 . Students play this game in groups of three (2 players and one score keeper) 
and collect data as a group. Determine beforehand what data is to be col- 
lected. (In Football, this is usually the score but may also be any other piece 
of information collected during the game including the number of times the 
ball went out of bounds, the number of field goals, etc.). 

2. After playing the game, either the teacher or the students should decide what 
will be graphed. Compose a question to be answered using the data. 

3. If a specific graph/statistic is being focused on, the teacher defines what land 
of graphical representation for students to create. 

• Bar graphs and/or line graphs are recommended 
for all age groups playing Football. 

• See pages 7-8 for descriptions of types of graphs 
and graph construction. 

4. Students decide how to represent their data if not already designated by the 
teacher (there are fewer options in football than in basketball and baseball). 

5. Students create graphs, record descriptions, and compose questions about 
their graphs on the Data Analysis Form. 

6. Optional: Collect class data and have students create graphical representa- 
tions, interpret the data, and compose questions based on the class data rather 
than on their individual games. 

Note: mean, median, and mode are most applicable to class data rather than to 

individual data. 

7. Optional: Teacher may reproduce the completed graphs and questions for 
other students to answer during follow-up. 
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Math Academy Activity 2: Soccer 


Objective The students will play a game of “soccer”, represent the data 
on a scatterplot (or any type of graph), and analyze the data. 


Materials 


• 1 Soccer game board and 
spinner per group (page 14) 

• 1 paper clip per group 

• Scratch paper for 
keeping score 


• 1 Data Analysis Form 
per student (pages 9-10) 

• Pencils 

• Game marker to represent 
the soccer ball (e.g., penny, 
bean, etc.) 


Directions for playing 

Note: This game requires two players and one score keeper. The score 

keeper may record whatever data is requested: goals, yards traveled, 

number of turns, etc. 

1 . Place “soccer ball” on the dark line in the center of the game board. 

2. Players take turns spinning the paper clip on the spinner and moving that many 
yards toward his/her opponent’s goal (each line on the game board represents 
ten yards). 

3. Each time a player gets to his/her opponent’s goal, s/he scores one point. 

4. Each quarter lasts exacdy one minute. The score keeper should also keep track 
of the time. After four minutes, the game is over. 

Procedures for data collection, representation, and analysis: 



1 . Students play this game in groups of three and collect the data as a group 

(2 players and one score keeper; score keeper collects data which may include 
scores, yards traveled, number of turns, etc.) 

2. After playing the game, either the teacher or the students should decide what 
will be graphed (in Soccer, this is usually the score but may also be any other 
piece of information collected during the game including the number of yards 
traveled by each player, etc.). Compose a question which will be answered with 
the graphs/statistics. 

3. If a specific graph/statistic is being focused on, the teacher defines what land 
of graphical representation for students to create. 

• Bar graphs and/or line graphs are recommended for younger students. 

• Scatterplots are recommended for older students. 

• See pages 7-8 for descriptions of types of graphs and graph construction. 

4. Students create graphs, record descriptions, and compose questions about 
their graphs on the Data Analysis Form. 

5. Optional: Collect class data and have students create graphical representa- 
tions, interpret the data, and compose questions based on the class data rather 
than on their individual games. Note: mean, median, and mode are most 
applicable to class data rather than to individual data. 

6. Optional: Teacher may reproduce the completed graphs and questions for 
other students to answer during follow-up. 
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Math Academy Activity 2: Soccer Gameboard 


Came Spinner 
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Math Academy Activity 3: Basketball 





Objective Students will play a game of “basketball”, represent the data on 


Directions Note: Three people are needed to play this game: 2 players 


1 . Players take turns spinning the paper clip on the top spin- 
ner. The scorekeeper should record all statistics listed on the 
data sheet. 

2. If a player spins a free throw, s/he should spin the paper 
clip on the bottom spinner twice to determine whether 
or not s/he made the two free-throw shots. One point is 
scored or each free throw that is made. 


Procedures for data collection, representation, and analysis: 

1 . Students play this game in groups of three (2 players and one score keeper) 
and collect data as a group. 

2. After playing the game, either the teacher or the students should decide what 
will be graphed (in Basketball, there are many statistics to choose from on the 
score sheet). Compose a question which will be answered with the graphs/ 
statistics. 

3. If a specific graph/statistic is being focused on, the teacher defines what kind 
of graphical representation for students to create. 

• Bar graphs and/or line graphs are recommended for younger students. 

• Histograms are recommended for older students. 

• See pages 7-8 for descriptions of types of graphs and graph 
construction. 

4. Students create graphs, record descriptions, and compose questions about 
their graphs on the Data Analysis Form. 

5. Optional: Collect class data and have students create graphical representa- 
tions, interpret the data, and compose questions based on the class data rather 
than on their individual games. Note: mean, median, and mode are most 
applicable to class data rather than to individual data. Class data of final scores 
also provides a rich data set for creating histograms. 

6. Optional: Teacher may reproduce the completed graphs and questions for 
other students to answer during follow-up. 


Materials * I Basketball game board per group (page 16) 


a histogram (or any type of graph), and analyze the data. 




• 1 Paper clip per group 

• 1 Basketball Score Sheet per group (page 17) 

• 1 Data Analysis Form per student (pages 9-10) 

• Pencils 



3. The scorekeeper is also the timekeeper. Each quarter should be 
1-2 minutes in duration (define before the game begins). 


15 


Math Academy Activity 3: Basketball Spinners 



Game Spinner 



Free Throw Spinner 
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Math Academy Activity 3: Basketball Score Sheets 


Quarter 

Player 1 — Tally the Points 

Points 

Player 2 — Tally the Points 

Points 

1 





2 





3 





4 





FINAL SCORE: 


FINAL SCORE: 



Basketball Statistics Game Summary (Score keeper should track stats during the game) 

Action 

Player 1 

Player 2 

2 Pointers 



3 Pointers 



Missed Shot 



Ball Stolen 



Shot Blocked 



Fouled 



Free Throw - Made 



Free Throw - Missed 
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Math Academy Activity 4: Baseball 



Objective The students will play a game of “baseball”, compute their 
batting averages, analyze the means of central tendency, and 
represent the data on circle graphs (or any type of graph). 


Materials • 2 dice per group 

• 1 Baseball game board per group (page 20) 

• 9 colored game pieces per player (two colors - one color 
per player) to represent the baseball players 

• 1 Baseball Score Sheet per group (page 21) 

• 1 Data Analysis Form per student (pages 9-10) 


Directions 
for playing 


Note: This game requires two players and one score keeper. 

Go over the score sheet ahead of time. 

1 . Determine who will be player 1 and player 2. The Score 
keeper should record statistics in the top portion of the 
score sheet during the game. (Player 1 records for player 2, 
and player 2 records lor player 1.) Separate each action with 
a comma or a hyphen (e.g., 2B, O, HR, O, W, IB, IB, O). 

2. In turn, each player rolls two dice and adds them together 
Keep rolling, moving, and recording until 3 outs have been 
rolled. Use the chart on the game board to determine how 
to move on the game board. 

• Single - move forward to first base - all other markers 
move forward one base only if forced 

• Double - move forward to second base - all other 
markers move forward as forced 

• Triple - move forward to third base - all other markers 
move forward as forced 

• Home run - move around all bases and back to home 
- all other markers move forward as forced 

• Walk (bases on balls) - move forward to first base - all 
other markers move forward one base only if forced 

• Out - no movement - record as “O” and continue 
until three outs are collected 


3. Each time a marker crosses “home base”, place the marker 
in the “Score Box”. Once that turn is over, record the 
number of markers in the “Score Box” as the score for that 
inning. 

4. Once a player collects three outs, his/her turn is over. 

5. Players take turns until all nine innings are completed. 

6. Once all nine innings are completed, total the scores and fill 
out the statistics summary at the bottom of the score sheet 
based on the top portion. 
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Math Academy Activity 4: Baseball 


Procedures for data collection, representation, and analysis: 

1. Students play this game in pairs and the score keeper records the data. 

2. After playing the game, either the teacher or the students should decide what 
will be graphed (in Baseball, there are many statistics to choose from on the 
score sheet). Compose a question which will be answered with the graphs/ 
statistics. 

3. If a specific graph/statistic is being focused on, the teacher defines what kind 
of graphical representation for students to create. 

• Bar graphs and/or line graphs are recommended for younger students. 

• Measures of central tendency are recommended for older students 
(mean, median, mode, range). 

• Also, circle graphs are recommended if looking at the data as a whole. 

• See pages 7-8 for descriptions of types of graphs and graph 
construction. 

4. Students create graphs, record descriptions, and compose questions about 
their graphs on the Data Analysis Form. 

5. Optional: Collect class data and have students create graphical representa- 
tions, interpret the data, and compose questions based on the class data rather 
than on their individual games. Note: mean, median, and mode are most 
applicable to class data rather than to individual data. Circle graphs may also 
be useful to illustrate one set of whole-class data. 

6. Optional: Teacher may reproduce the completed graphs and questions for 
other students to answer during follow-up. 



► fun fact 


Baseball managers use numbers from batting averages, ERA’S, HR’s, 
and RBI’s, etc. to get a better understanding of each player’s efficiency, 
his contribution to winning. Actuaries use numbers to help them get a 
better understanding of what it takes for a company to “win” — to set 
aside money for the future, to make a profit, etc. 
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Math Academy Activity 4: Baseball Diamond 




Math Academy Activity 4: Baseball Score Sheets 

Use this code to collect the data from your baseball game: 

Single = IB; Double = 2B; Triple = 3B; Home run = HR; Walk = BB (base on balls); Out = O 



Baseball Statistics Game Summary (Complete this section after the game is over) 

Action 

Definition 

Player 1 

Player 2 

AB 

at bats (how many times you rolled the dice) 



H 

number of hits (singles + doubles + triples + home runs) 



IB 

number of singles 



2B 

number of doubles 



3B 

number of triples 



HR 

number of home runs 



BB 

number of walks (bases on balls) 



O 

number of outs 



AVG 

batting average - H h- AB; show to the thousandths place 



OBP 

on base percentage - (H + BB) h- AB; show to the thousandths place 





Sample Student Survey 

1. What job would you like to have when you grow up? 


2. What kind of math skills do you think you will need to do that job? 


3. Rank each of these statements on a scale of 1 to 5 (1 being lowest rank): 


• I like math in school. 1 2 

• I use math outside of school. 1 2 

• The math I learn at school is helpful. 1 2 

• I am good at math. 1 2 

• I liked participating in the Play Ball ! Math Academy 1 2 

• I learned a lot about math during the Math Academy. 1 2 

• I would like to participate in Math Academies 1 2 

again in the future. 


3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 


4. The best thing about the Math Academy was: 


5. The worst thing about the Math Academy was: 


6. Do you know what an actuary is? 
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Sample Teacher Survey 

1. What format did you use for this Math Academy? 

O classroom O all classrooms in grade level O school-wide to all grade levels 

2. What grade -level(s) used this Math Academy lesson? 

3. Which Math Academy activities did you utilize with your students? 12 3 4 

4. For the following two questions, please use a ranking scale of 1 through 5 
(5 = great; 3 = mediocre; 1 = poor). 

Overall, how would you rank this Math Academy? 

How would you rank the activities you presented/taught? 

5. Would you recommend these activities be used again? 

O Yes O No 

Comments: 


6. Do you think your students now have a better understanding of Data Analysis and Statistics? 
O Yes O No 

Comments: 


7. Would you like to participate in another Math Academy? 
O Yes O No 

Comments: 


8. Please let us know how well your Math Academy went. 


9. Comments, ideas, suggestions: 


Community Involvement 


WHAT IS AN ACTUARY? 


An actuary is an expert who 
deals with numbers and percent- 
ages, also known as statistics. 
Actuaries provide advice to 
businesses, governments, and 
organizations to help answer 
questions about what to expect 
in planning for the future. 

To find out more about the 
actuarial profession visit 

www.BeAnActuary.org. 


One of the most beneficial aspects of our Math Academy program is the 
actuarial mentors/volunteers who interact with our students during each 
Math Academy activity. Our actuarial mentors take time away from their 
usual work responsibilities on the days of our events so they can help out in 
the classrooms. Please take the time to contact The Actuarial Foundation at 
mathacademy@actfnd.org to find out if actuaries are available in your area. 

If you do not have actuaries available in your community, you may want to 
consider requesting the assistance of parents, community members, or business 
partners who would be willing to work with the students during the activities. 
After securing your mentors/volunteers, it is critical to identify a Lead Mentor 
who will serve as the liaison between you and the other mentors. The Lead 
should e-mail all communications front the teachers to the mentors, set up 
schedules, send reminders before each event, etc. 


^ TEACHER TIPS 


The number of volunteer 
mentors you have will depend 
upon the format and number 
of students involved in the pro- 
gram. Although you don’t need 
volunteer mentors at the class- 
room level, students find these 
volunteer mentors to be fun. 


Mentor Training Session 

• Distribute the Math Academy schedule. 

• Distribute copies of the Math Academy activities. 

• Pedagogy - Discuss some simple teaching techniques. 

• Management - Assure mentors that the teachers will 
handle all discipline. Discuss preventative management 
techniques such as proximity and having activities 
well-prepared to avoid student down-time. 

• Brainstorm - Allow some time during your training 
to take any ideas or suggestions from your mentors. 

Allow time for questions and answers. 

• Assigning mentors - Assigning mentors to the same 
classroom throughout the year will help build stronger 
relationships with the students and teachers. 

• E-mail exchange - Collect everyone’s e-mail addresses for 
easy communication between mentors and teachers. 

• School tour - End your training with a school tour. Be sure 
your mentors know the key locations of your school including 
the sign-in book (and procedures), restrooms, principal’s office, 
and classrooms. If possible, include a map in their take-home 
materials so they can find their teachers’ classrooms once 

they receive their assignments. 
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Alignment with Standards 


The unit included in this Play Ball ! booklet takes into account all of the process 
standards outlined in NCTM’s Principles and Standards for School Mathematics 
(NCTM, 2000), including communication, connections, problem solving, reason- 
ing and proof, and representation. References to those types of processes should be 
made throughout the activities. As for the content standards, the primary concentra- 
tion is on the data collection and analysis objectives found in the Data Analysis 
standard. The performance objectives for each of these areas include the following: 

Instructional programs from pre-kindergarten through grade 12 
should enable all students to — 

• formulate questions that can be addressed with data and collect, organize, 
and display relevant data to answer them; 

• select and use appropriate statistical methods to analyze data; 

• develop and evaluate inferences and predictions that are based on data. 

Grades 3-5 

• design investigations to address a question and consider how 
data-collection methods affect the nature of the data set; 

• collect data using observations, surveys, and experiments; 

• represent data using tables and graphs such as line plots, 
bar graphs, and line graphs; 

• recognize the differences in representing categorical and numerical data; 

• describe the shape and important features of a set of data and compare related 
data sets, with an emphasis on how the data are distributed; 

• use measures of center, focusing on the median, and understand 
what each does and does not indicate about the data set; 

• compare different representations of the same data and evaluate 
how well each representation shows important aspects of the data; 

• propose and justify conclusions and predictions that are based on data 
and design studies to further investigate the conclusions or predictions. 



You will want to check with your 
own state framework to select 
performance objectives which 
are specific to your students. 


Grades 6-8 

• formulate questions, design studies, and collect data about a characteristic 
shared by two populations or different characteristics within one population; 

• select, create, and use appropriate graphical representations of data, 
including histograms, box plots, and scatterplots; 

• find, use, and interpret measures of center and spread, including 
mean and interquartile range; 

• discuss and understand the correspondence between data sets and their 
graphical representations, especially histograms, stem-and-leaf plots, box plots, 
and scatterplots; 

• use observations about differences between two or more samples to make 
conjectures about the populations from which the samples were taken; 

• make conjectures about possible relationships between two characteristics of a 
sample on the basis of scatterplots of the data and approximate lines of fit; 

• use conjectures to formulate new questions and plan new studies to answer them. 




Notes 


Play Ball! 

Math Academy 
Checklist 

□ Determine the date, time, 
and schedule for your 
Math Academy 

□ Identify the objectives to 
be reinforced through this 
Math Academy 

□ Plan the opening assembly, 
if applicable 

□ Confirm the schedule and 
content with guest speaker, 
if applicable 

□ Customize the activities 
enclosed in this booklet 

□ Make copies of the activities 
and surveys 

□ Purchase and/or gather 
materials 

O paperclips 

O dice 

O scratch paper 
O colored game pieces 
O pencils 

O copies of game boards, 
score sheets, and data 
analysis forms 

□ Make math journals 
for all students 

□ Distribute materials 
to other participating 
teachers and mentors, 
if applicable 
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More Resources from 

The Actuarial Foundation 


M. 

Ad 


Advancing Student Achievement 


A program of THE ACTUARIAL FOUNDATION 


Advancing Student Achievement Grants 

Advancing Student Achievement helps support your efforts in 
the classroom by integrating hands-on, practical mathematics 
skills brought to life by practicing professionals into your 
everyday curriculum. 


As part of that program, The Actuarial Foundation offers funding 
of mentoring programs that involve actuaries in supporting your 
school’s teaching of mathematics. 

For information on this program and to find out how you can apply 
for an ASA grant, visit www.actuarialfoundation.org/grant/. 



jr <E> \ 

Bars, Lines, 
& Pies 

A Graphing Skills Program 


Expect the Unexpected with Math 

Shake, Rattle, & Roll and Bars, Lines, & Pies, educational pro- 
grams funded by the Foundation and developed and distributed 
by Scholastic, the global children’s publishing education and media 
company, are designed to provide teachers and students with 
math literacy-based materials that meet national standards and 
are in alignment with core school curriculum. These skill-building 
programs provide lesson plans, activities and other teaching 
resources while incorporating and applying actuaries’ natural 
mathematics expertise in real world situations. 

To learn more about the program, or to download a copy, visit 

www.actuarialfoundation.org/grant/index.html. 



Students and Mentors: 

A Powerful Combination 


Students achieve with ASA grants 




Math 1 

Academy I 

Are You Game? ° 

3 

Explorations in Probability < 



Best Practices Guide 

This guide features a compilation of research on the value 
of mentoring, combined with 15 case histories of programs 
funded by the Foundation, each of which includes information 
on program design and results. 

To request a hard copy of the Best Practices Guide, send 
an e-mail to asa@actfnd.org or to download a copy, visit 

www.actuarialfoundation.org/grant/bestpractices.html. 


Math Academy Series 

Real-life applications of mathematics while having fun? Is 
it possible? Yes! Created by teachers for teachers, the Math 
Academy tools and activities included in these booklets were 
designed to create hands-on activities and a fun learning envi- 
ronment for the teaching of mathematics to students. You can 
use Math Academy activities to enhance your math instruction 
while staying true to the academic rigor required by the state 
standards framework. To download other booklets visit: 
www.actuarialfoundation.org/youth/mathacademy.html. 







The Actuarial 
Foundation* 


475 North Martingale Road 
Suite 600 

Schaumburg, IL 60173-2226 

PH: 847.706.3535 
FX: 847.706.3599 


www.actuarialfoundation.org 



